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a$ 4.55 p. m., when a maximuiu velocity of 50 miles per hour 
was reconled. No damage resulted from the storm in this 
vicinity. 

Portland, Maine.-A violent gale occiirred on the 9th (low 
area iv.). A wiurl-velocity of 56 miles se. was recorded ;it 8.30 
a. m., and  for five minutes the wind blew at the rate ofG0 
miles per hour. Tlie schooner Etna " was fonnrlered off 
Portland Head Light, and three fishing schoonern were driven 
asliore on Cape Elizabeth. 

Eastport, Maine.-A gale octcurred ou tlie 9th litsting from 
9.35 a. m. nntil 6.16 p. m. (low area iv.), during which a maxi- 
mum wind-velocity of forty-six miles we. occurred. 

Troy, New York.-A violent storm swept over Reusselaer 
county between 1 and 4 a. m. of the 9th (low area iv.) Its 
track was about four miles in  width. In tlie town of Poesten- 
kill every house \vas damaged ; chimneys were blown clown 
and barns nioverl froin their foundations. 

............... ............... 
........................... I ............... 

SAND STORMS. 
Ari203ta.-Maricopa, loth, 11th ; Sa,u Carlos nud Willcos, 

11th ; Fort McDowell , 90th ; Y I I ~ R ,  33d. 
NAVIGATION. 

STAGE O F  WATER IN RIVERS. 
The highest stage in the Ohio river was noted at. Cinciminti, 

Ohid, aizd Louisville, Kentucky, on the lst, and at Pittsburg, 
Peuusylvania, on the 9d. 

Tlie Missoiiri river continued frozen at  Learenworth, Kan. 
888, a,nd at  d l  points northward, thoughout the month. 

The Nissiasippi remaiued frozen during the luouth a.t Beo- 
kuk, Iowa, and points above. 

'The Arkaiisas river was frozen at Fort Smith, Arktn.raa, 011 
the 'ith, Sth, 9th, and 19th; and at  Little Bock, Arlransas, ikom 
the 5th to 13th. 

111 the fillowing table are shown the danger-pointfi at the 
varioiis river stations; the highest aud lowest sta,ges for Jaiiii- 
a.ry, 1884, with the dates of occurrence; and the monthly ranges: 
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ICE IN RIVERS AND HARBORS. 
Suint Crab river.--C;tla~is, Maine : the river cloeed to navi- 

gation during the night of the 15-16th. 
Nnrrgnt8eett bq.-Narragausett Pier, Rhode lslancl : large 

fields of ice passed out of' the bay on the 30th. At 4 a. m. an  
ice-field, fully three miles in length, passed this statiou; ice 
continned to 1mss until the afternooil of the 31st. 

Block Islantl, lthode Island : tlie harbor froze 011 the 6th. 
Broccd lake.-Burlington, Vermont : tlie lake froze over on 

t h e  9th, which is tlie earliest closing of the last ten years. 
Lake CABl)qZnin.-~lirtrlott~, Verrnont ; the lake began t~ 

freeze 011 the 8th; on tlie loth, it was firinly frozen. 
New Huae)b Ir.nrbor.-New Haveil, Connecticut : the harbor 

froze on the 6th, but tlie ice Wils broken ~ z p  by the storm of the 
9th; sonie of the vessels sustained damage iu consequence. 

Ho~umtonic rdzier.-Bethel, Pairfield county, Counecticut : 
the ice broke iip in the river on the morning of the 9th. 

New York h.urbor.-New York City: the flood tide on the 
niorning of the 13th brought up from the harbor an immenm 
floe of ice which blockaded East river from shore to shore. At 
6.30 a. m. the end of pier 27 was carried away and a two-masted 
schooner and a lighter on tlie north side of the pier were sunk. 
The damage to the pier is estimated at $3,000. Navigation 
was interruptecl tbr several hours during the morning. On the 
Y3d navigation was interrupted bg ice-fields in the upper har- 
bor. All sailing vessels passing through the narrows on that 
(late were compelled to employ tugs. 

David's lslancl : persons crossed ou the ice to the nia,inland 
on the 3'7th. 

Buricegut bay.-Barnegat Citj-, New Jersey : the bay closed 
bg ice on the 7th,  cutting off comniiinicatiori with the main- 
land. It remained frozen until broken up by the storm of the 
9th. It fime over agii,iii on t,he evening of the 30th. 

Little Xgg Imrbor.-Little Egg harbor, Kern Jersey : large 
quant,ities of ice in t'he harbor on the 9th. 

Hud8oO)b river.--Nea York City : considerable tloa.ting ice OIL 
the 19th. 

Delnrowe riaer.-Philnclel phi., Penusyl vania : from Trenton, 
New Jeru'ey, to Port Richmond, the ice was sufficiently strong 
t,o permit the crossing of teams 011 the 8th. The river below 
Philaclelpliia was frozen nearly a,crow for the first time in sev- 
eral yeare. 

Delaware Iray.-Delawnre Bre:tkwat,er, Delaware : the har- 
bor was filled with ice on the 7th. 

Chi)woteque bay.-Chincoteague, Virgiuia : the bay froze 
over on the Gth, bute the ice broke up on the afternoon of the 
8th. Ice formed rampidly on the bay ou the 31st. 

Cheeupeake bay.-Baltimore, Maryland : brisk southeast to 
northeast winds on the 8th drove large qiinntities of ice from 
the bay into t,he river and harbor, catnsing iniich inconvenience 
to vessels. Large qiiantities of ice were driven into the track 
of vessels ou the west shore. The large nmoniit of ice in the 
bay on the  9th rendered navigation very dificult. Many oyster 
boats were ice-boimcl and much suffering WIM esperienced by 
their crews. 

A'eielrern riaer.-Annapolis, MerFland : the northemt wind on 
the night of the S-9th cleared Aunapolis harbor of ice and 
opened navigation. 

Pntapeco &er.-Baltimore, Maryland : ice formecl rapidly in 
the harbor on the Gth, itud ou the 7th it varied from two to 
three inclies in thickuess. Large quantities of ice were driven 
into the harbor mid river by the strong easterly winds on the 
%th, rendering uaviga,tiou difficult. 

Yotowmc river.-Washington City, District of Oolnmbie : river 
fkozen over on the 1st : ice strong enough for skating from about 
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river broke 111) on the 12th, resulting in heavy losses to ba,rge 
owuers and lumber men. The losses sustained by the s twe  
aud bark dealers aloue are estimated at 8100,000. 

occurred during the  night of the  8-9th. No serious damage 
resulted, although a number of ressets were carried several 
miles from harbor by the ice. 

Gwqwhandb river. -Port Deposit, M W J ~ ~ L U ~  : on the 9th 
the ice in the river was seveu inches thick. At the close o f  
t he  month the ice in the Snsqueha.nuah was sixteen inches 
thick at  Wilkesbaim and Cattrlwima, Pennsylvania. 

Osioego river.-Oswego, New York : the river wiis clear of 
ice from the upper bridge to the herbor on the 18th ; t.he ha.r- 
bor froze over ou the 35th. 

Detroit river.-Detroit Michigau : the river wa8 frozeu from 
shore to diore, ou the 1st; uearly all the ice went out of t h e  
river ou the 30th ; on the 31~t t,he river was full of float,ing 
ice. 

Motbonyaheh vim-.-Pittsburg, Peunsylvauia, : during the 
night of the 10-11th an ice-dam, wliicli had formed in the 
river, broke a9t 1.30 a. m.; forty-one flats broke from their 
fmteuings and were carried down the river. The river was 
full of floating ice on the 31st. 

Ohio river.-Portsmouth, Ohio : ou the 6th the river was 
filled with floating ice cauniug suspension of mvigatiou ; uavi- 
gation was resumed on the 30th. 

Ciuciuuatl, Ohio : heavy floating ice caused ~nspeusiou of 
navigation ou the 7th, Yth, aud 9th; uavigxtiou between the 
city and poiuts sonthwa.rd was resumed on the 13t.h ; tloa,t.ing 

thirty-four miles north of this place, ou the  morning of the Sth, 
and was coinpelled to retiiru to this city. Large quantities of 
floating ice passed here during the 18th and 13th. 

.- 

38th the harbor was comparatively free of ice, but it wm 
agaiu obstructed on the 31st, on which date the ice extended‘ 
lakeward R dktauce of tweuty miles. 

Milwaukee, Wisconsin, 13th : the steamers plying between 
here iind poiuts ou t,lie opposite shore Myere uuable to make 
trips during the past week ou accoiiut of rough weather and 
fields of heavy ice. On the 3lst steamers reported ice-fields 
ou the lake varying from five to ten miles in width. 

South Haven, Michigan : on t,he 19th a field of ice extended 
lakeward a distauce of ten miles. 

Northport, Michigim: lake free of ice on the 31st. 
Grand Ilrnaer#e bay.-Traverse city, Michigan : bay frozen 

over on the 15th. 
&-hits of Mczckimc.-Mackiuaw City, Miohigau : the steamer 

( 6  Algomah,” in atteuiptiug to crow the #trait8 on the 3d, be- 
came fast iu the ice wheii near the middle of the straits, 
where the ice warns from oiie to three feet thick; -she reached 
Baiut Ignace on the lbth, and iu attempting to return ou the 
15th became fast iu the ice iu the centre of the straits. She 
arrived here 011 .the lsth, and reported the ice to be from fif- 
teen to tweiity feet thick in the  cliaunel. 

~Wiasisaippi riaer.--Reokuk. Iowa : the river coiitinued fro- 
zen here, and at all poiuts northward, throughout the month. 
At La. Urosse, Wiscousiu, the ice was reported to have been 
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Jake Erie.--HuFtlo, New York : on the 3d floating ice cov- I Lesington, Missouri : the ice iu the river was eight inches 
ered the lake for sererid miles. Traffic on the New York Cen- 1 t11ic.k on tlie 3d. 
tral railroad wm interrupted on account of the trac.ks being, Kanms r.iver.-Mwhattan, Kausa,s : ice in the river wa.s ten 
covered with large quantities of ice, washed ashore by tlie and one-half iuches t.hick on the 7th. 
storni of that date. , Jaitws rim-.-Richmouci, Virginia : iiavigation was inter- 

8aint Clair river.-Port Hurou, Michigan : ice fornied in tlie I rupted to some estent by ice on the 8th. 
river on t.he 5th. The steamer (‘ A. D. Couger ” WibS the last I C,uniberlmid rimr.-Nashville, Teuuessee : tloatiug ice on the 
boat to arrive at this port. Floating ice on the 6th; river free 19th mcl 10th. 
of ice on the 9th. At, 3.30 a,. ui. of the 15th the  ice bridge ~ l’ennessee rBaer.--Uhattauooga, Tennessee : floating ice on 
~ ~ O R H  the hem1 of tlie river broke, filling the river with heaq- i the 8th and 9th. On the latter date tlie hen1-y tloatiug ice 
ice and stopping the ferry boats. Subsaqiieutly a similar ice I impeded navigation, and the broken ice accuiuulated along the 
bridge formed, which was broken by the liigli miuds of t.he shore in large quautities. 
19th, with the same iesul ts. lint~sville, Teuuessee : tlie river froze over oue mile above 

Grand ri.t!er.-Graud Hiiveu, Michigan : tlie river froze over the oitg on the 7th; tloatiug ice ou bhe 8th. 
on tlie 3d. I l’allapoosa r2‘2re,..-Moutgomeg, Alabama, 30th ; i t  is re- 

Lake Michigan.--Grand Haven, Michigaii : the westerly, ported that during the late cold weather niore ice formed in 
wiuds of the 33d drove large quantities of ice iuto the eutrnuoe I the Tallapoo~a river tha,u liss been known for many years. 
to the harbor, where it was reported to be from twenty t o /  The director of the bLTennes8ee Weather Service,” in his 
twenty-five feet in thickuess. On that date heavy ice.fields, I January report, stmates : 
extending lakeward as far ibs the eye could read], were I The Forked Deer at DyersI,urg oll the 5th; observed flOatiUg SOUthWard. 
and 6 L  Michigan ” succeeded iu reaching here at 11oon. 
ice-field8 coutinried floating lakeward on the %th. 
27th the propellers ‘6 Wiscousin ” and ‘9 Michigan v effected 
an eutrahce iuto the harbor, after haviug drifted from twenty to j 
twenty-five miles northward with the ice-fields. On that date I the 1st. 
the ice extended outward iI distance of‘ fift,een miles. On the 1 

reported frozen 
The l>rOpellelX b L  WisCOUSiU ” ice remained llnt,il the 24th. The 1iJk river froze11 Over near Fayette 

The Ocoee river froze over on the 7th Heavy I ville on tlie T t b ,  sufficient for skating. 
On the  I and Sth. 

Red river.-Shreveport, Louisiaua : floating ice on the 8th. 
Rio Brmnde river.-El Paso, Texas : the river froze over on 

Arkalbaas riaer.-Fort Smith, Arkaursm: floating ice on l$t, 



23 MONTHLY WEATHER REVIEW. JANUARY, 1884. 

water covered tlie roadway to a depth of four feet, renderiug 
travel almost impossible and causing delay of’ mitils. The 

sea occurred ON t he  Sth, cutking away t.lie hanks and damaging 
the coast telegriiph line. 

Red Bank, Monmouth county, New Jersey.-The freshet on 
the night of t h e  8-9th caused much damage to the bridgea 
over the Shrewsbury river at this place. A Atone pier of an 
iron bridge mas swept away. Bridges were also carried away 
at  Newman Springs, Swimming River, aut1 Hart?# Mills. 

Fredericksbiirg, Virginia, 9th.-A destructive freshet hm 
occurred in the Rappahannock river. Several thousand rail- 
road ties, aucl much other property, was swept away from the 
wharves. 

HIGH TIDES. 

Naamgansett Pier, Rhocle Island.-The severe southea,sterly 
storm of the 9th (low area iv.)  caused very high tides, which 
resulted in serious damage aloiig the s e ~  front. From twentF 
to thirty 1a.rge bathing houses were dama.ged to R more or less 
extent, and t h e  McSparran hotel grounds and clock were a,lmost 
completely washed away. The engine-house on Lucker’s dock 
was also washed away and the  wharf badly damaged. The 
sea broke over the banks in places from the mout,h of Nar- 
raga,nsett bay to Point Judith, mising great damage to road- 
ways and fencing. 

Point Judit,h, Rhode Island.-The heaviest surf and highest 
tide known here for severnl years occurred 011 the 9th (duriug 
low area iv. 1, causing much da.mage to fences, walls, a,nd sniall 
boats. 
New London, Connecticut.-The high tide6 of‘ the 9th (diir- 

ing low area iv.) submerged the Shore Line railroad track, 
and caused numeroiw wa,shonts. This road was built in 1853, 
and was never before Rubmexged by high tides; Severial 
wharves in this vicini ty were carried away and completely 
wrecked. Great damage was done at Osprey Beach, a sum- 

mer resort about one mile south of station. A11 of the cellars 
in the lower part’ of New Lonclou were flooded. The clania,ge 
in this vicinity renult,ing from tlie storni a,nd high tides is esti- 
mated at $150,000. 

Block Island, Rliode IsIai~rl.--The heaviest sea known for 
micny years accompanied t#he storm of the 9th (low area i\-.). 
Slight damage was  cnused by the sea washing ot-er the sea- 
wall. Vessels in the Iiarbor dragged anchor, and tlie United 
States Coast Survey tide-gauge mas completely iiiined. The 
tide ran into Greet Pond, which is oue hundred and fifty yards 
from the mean high-tide limit. 

New Haven, Connecticut.-The high tides of the 2d flooded 
the  cellars along the wharves in this city. The high easterly 
winds of the 9th (low area iv.) caused the highest tide tha,t 
has been observed for many yews. The Shore Liue railmacl 
et We& Haven \vas two feet under wat,er, and the flooring of 
the bridge over Oyster river was c,overed. The Long-wharf 
rod  bed was badly washed. 

Portlancl, Maine.-On the 9th the high tides hroke co~u- 
pletely over the breakwater. Many vessel& in the harbor were 
aamaged. 

Emtport, Maine.-The heavy sea and high tides of the 10th 

telegra,ph line was washed down, cutt’lng off &mmunicatiou. 
Ceda,r Keys, Florida.-High tides occurred on bhe I&, 8th, 

lSth, SPth, a,nd 31sL 

Ga8Iveston, Texas.-The wat.er in Galreston bay was verF 
shallow on the 3d and %th, owing to L L  northers.?’ 

Indianola, T e n s ,  Sth, l2tli, loth, SOth, Slst. 
Cecla,r Keys, Florida, 8th, 13th, 19th, 30th, 2lst; 

LOW TIDES. 

VERIFICATIONS. 
INDICATIONS. 

The detailed compa~rison of the tri -tl%ily indications for 
January lS84, with the telegraphic reports for the succeeding 
twenty-four hoiirs, shows the general average percentage of 
verifica,tions to be 88.85 per cent. The percentages for the 
foiir elenients are: weather, 99.26; direction of the wind, 87.03; 
temperatmure, 8S.G5 ; barometer, 87.14 per cent. By geographi- 
ciil districts they are : fbr New England, 88.37 ; middle Atlan- 
tic stat8es, 91.73; eoutli Atlantic staten, 89.92; eastern Gulf 
states, 91.31; western Golf stites, S9.49; lower lake region, 
88.G8 ; upper lake region, Si.50; Ohio wlley and Tennessee, 
90.59 ; upper Mississippi valle,\-, %.Si ; Missoiiri valley. 84.27 ; 
north Pacific coa,st regiou, 83.04 ; middle Pacific coast region, 
84.48; south Pacific coast, region, 83.62. There were sisteen 
omissions t.0 predict, out of 3,813 or 0.42 per cent,. Of the 
3,797 preclictions t.hat hare been made, forty-six, or 1.21 per 
cent,., a,re cousiclered to have ent,irely fa,ilecl ; ninety-three, or 
2.45 per cent., were one-fourbli verified ; three hundred and 
thirty-six, or 8.85 per ceut,., were one-l~alt~ verified ; five hun- 
dred and fifty-aim, or 14.73 per cent., were three-fourths veri- 
fied; 3,763, or 73.77 per c.ent., were fully verified, so far as can 
l>e :iscertained frcrni the tri -daily reports. 

CAUTIONARY SIGNALS. 
During January, 1884, t8wo hundred and f0rt.y-one cautionary 

signals were displayed. Of these, two hundred and eight, or 
S6.31 per cent were just8ified by winds of twenty-tiire miles or 
more, per hour, at or within one houdrerl miles of the station. 
Ninety-four cautionarj- off-shore signa,ls were displayed, of 
which number, eighty-sis, or 91.49 per cent., were justified HA 
to direction, and seventy-seven, or 81.92 per cent., were justi- 
fied, bot11 as t.0 direction and velocity. One “northwest ” sig- 
nal was ordered (at Milmaiibee, Winconain), which w a  jiisti- 
fied as to direction and velocity- Three liunclred and thirty- 
six signals of all kincln were displayed, of which two hundred 
itnd eighty-six, or 85.19 per cent., were f d l ~  justified. These 
(lo not. include siguals ordered :ct display stations where the 
wind velocities we only estimated. Ten signals were ordered 
1 ate. Of the ninety-four cautionary off-shore siguals that were 
(1 i splajed , forty. n i n e were c h an ged from call ti onary signals. 


